The family Flavobacteriaceae, which was originally proposed by Jooste [1] , is the largest family in the phylum Bacteroidetes [2] [3] [4] ; it currently comprises 141 genera (www.bacterio. net/-classifphyla.html#flavobacteriaceae), many originating from polar regions, especially the Antarctic [5] [6] [7] [8] [9] [10] [11] [12] [13] . During a study to screen bacteria from Antarctic samples, a yellowpigmented strain, designated SM1355 T , was isolated from the Antarctic intertidal sediment sample. In this study, the new isolate is polyphasically characterized and, on the basis of the results, it is proposed to represent a novel genus and species in the family Flavobacteriaceae.
The Antarctic intertidal sandy sediment sample was collected using a 50 ml sterile centrifugal tube from a site (S62 13¢ 2.2¢¢, W58 57¢ 30.2¢¢) in the seashore area near the Chinese Antarctic Great Wall Station (Chinese name: Changcheng Zhan, located at Fildes Peninsula, King George Island, West Antarctic) in February 2013. Bacterial strain isolation from the intertidal sample was performed following the standard dilution-plating procedure. In brief, an approximately 10 g sample was suspended into 100 ml sterile artificial seawater [prepared using Sigma sea salts (3 %) ] and shaken at 100 r.p.m. at 15 C for 2 h. The obtained suspension was further serially diluted (10-fold, up to the 10 À6 dilution) using sterile artificial seawater. Aliquots of 200 µl diluted sample (10
À3

-10
À6 dilution) were then spread on TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and artificial seawater] plates. The plates were subsequently incubated at 15 C for 2-4 weeks. Colonies with different appearance on the incubated plates were selected and further purified by repeated streaking on fresh TYS agar plates multiple times. Strain SM1355 T was routinely cultivated on TYS agar or in TYS broth (0.5 % tryptone, 0.1 % yeast extract and artificial seawater) at 20 C and preserved in TYS broth containing 20 % glycerol at À80 C. were used as reference strains in some tests and they were routinely grown on TYS agar or in TYS broth at 20 C.
Genomic DNA of strain SM1355 T was extracted using a BioTeke (China) bacterial DNA extraction kit and the 16S rRNA gene of the strain was amplified via PCR from the genomic DNA extracted using the primer pair 27F and 1492R [14] . The amplification product was ligated into the pMD19-T vector (TaKaRa, China), transferred into competent cells of E. coli DH5a and further sequenced using an Applied Biosystems 3730 automatic DNA sequencer at Biosune (China). The sequence obtained was subjected to BLAST searching against the GenBank and EzBioCloud databases (www.ezbiocloud.net) [15] . Pairwise sequence similarity values were obtained from EzBioCloud. Sequences were aligned using the CLUSTAL W program [16] within MEGA version 5.0 [17] . Phylogenetic trees were conducted using MEGA version 5.0 with the neighbour-joining [18] , maximum-likelihood [19] and maximum-parsimony [20] algorithms. Bootstrap analyses (1000 replicates) were performed to assess the reliability of the inferred trees [21] . Evolutionary distances were calculated employing the Kimura two-parameter model [22] . 
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Flavobacterium maris KMM 9535 T (AB973429) Flaviramulus, Algibacter, Gaetbulibacter, Olleya, Bizionia Xanthomarina, Formosa, Flavivirga and Arenitalea) of the family Flavobacteriaceae. In the neighbour-joining phylogenetic tree ( Fig. 1) , strain SM1355
T formed a separate internal branch, between those of the genera Flaviramulus and Algibacter, within the Flaviramulus-Algibacter-Gaetbulibacter sub-cluster of the family Flavobacteriaceae; whereas in the maximum-likelihood and maximum-parsimony phylogenetic trees (Figs S1 and S2, available in the online version of this article), SM1355
T formed a separate branch located at the periphery of the Flaviramulus-AlgibacterGaetbulibacter sub-cluster. Overall, phylogenetic trees inferred using different methods indicated that SM1355 T belongs to a genus distinct from all known genera in the family Flavobacteriaceae.
Fatty acid methyl esters (FAMEs) were prepared according to the protocol of the Sherlock Microbial Identification System (MIS, MIDI, USA). FAMEs were first separated using a Hewlett Packard 6890 gas chromatograph and further identified using the Sherlock MIS software (version 4.5 and the TSBA40 database). For the analysis, strain SM1355
T and the reference strains (Flaviramulus ichthyoenteri Th78 T , Gaetbulibacter saemankumensis KCTC 12379 T and Algibacter agarilyticus KCTC 23857 T ) were cultivated in TYS broth at 20 C for 3 days. Polar lipids were extracted according to the methods of Komagata and Suzuki [23] and separated employing two-dimensional TLC. Lipid spots on the TLC plates were visualized and identified by spraying the plates with appropriate detecting reagents including ethanolic molybdophosphoric acid [10 % (w/v), total lipids], ninhydrin (aminolipids) and Zinzadze reagent (phospholipids) [24] . The genomic DNA G+C content of strain SM1355 T was determined based on the thermal denaturation method [25] with the aid of a Beckman DU800 spectrophotometer. Genomic DNA used for the analysis was extracted and purified following Marmur's methods [26] .
The predominant cellular fatty acids (>5 % of total fatty acids) of strain SM1355
T were anteiso-C 15 : 0 (16.6 %), iso-C 15 : 0 (14.2 %), iso-C 15 : 1 G (12.6 %), iso-C 15 : 0 3-OH (7.1 %), iso-C 17 : 1 !9c (7.1 %), iso-C 17 : 0 3-OH (6.6 %), anteiso-C 17 : 1 !9c (6.1 %), C 17 : 0 2-OH (5.3 %) and anteiso-C 15 : 1 A (5.2 %) ( Table 1) . Given the prevalence of the high levels of branched (saturated, monounsaturated and hydroxyl) C 15 -C 17 fatty acids in the family Flavobacteriaceae [3] , this fatty acid profile of strain SM1355
T further supports its affiliation with the family. Polar lipids of strain SM1355
T contained phosphatidylethanolamine (PE) and one unidentified lipid (L1) as the major components, with two unidentified aminolipids (AL1 and AL2) and phospholipid (PL1 and PL2) and one unidentified lipid (L2) being the minor ones (Fig. S3) . The genomic DNA G+C content of strain SM1355 T was 36.2 mol%, within the range (27-56 mol%) for the family Flavobacteriaceae [3] .
Cell shape and the presence or absence of flagella were examined using atomic force microscopy (Multimode Nanoscope VIII; Bruker AXS) with cells grown in TYS broth at 20 C for 3 days. The temperature range for growth was determined in TYS broth at 4, 10, 15, 20, 25, 30, 35 and 37 C. The pH range (pH 5.5-9.0 at 0.5-unit intervals) for growth was evaluated in TYS broth at 20 C. Before the pH of the medium was adjusted to the desired value with NaOH or HCl, different buffers (MES, MOPS, Tris or CHES, 50 mM) were respectively added into the medium. The NaCl concentration range for growth (0-8 % at 0.5 % intervals) was determined at 20 C in a medium containing 0.5 % tryptone, 0.1 % yeast extract, 0.5 % MgCl 2 , 0.2 % MgSO 4 , 0.1 % KCl, 0.05 % CaCl 2 , 0.0001 % FeSO 4 , appropriate amounts of NaCl and distilled water. Growth under microaerobic conditions was examined in tubes containing semi-solid TYS agar (0.2 %) following the procedure described by Smibert and Krieg [27] . Anaerobic growth was assessed in TYS broth supplemented with cysteine hydrochloride (0.05 % w/v), sodium sulfide (0.05 % w/v) and potassium nitrate (0.1 % w/v) in Hungate tubes. Gram staining was carried out according to Hucker's method [28] . Catalase activity was examined by the observation of bubbles forming in hydrogen peroxide solution (3 %, v/v). Oxidase activity was assayed using Merck oxidase strips. DNase activity was detected using DNase test agar (Oxoid). Gliding motility was tested using the hanging-drop technique and flexirubin-type pigments were detected using the KOH test [29] . Hydrolysis of starch (1 %, w/v) and Tweens 20, 40, 60 and 80 (1 %, v/v) was determined on TYS agar according to the methods of Smibert and Krieg [27] . Hydrolysis of L-tyrosine (0.5 %, w/v) was tested on TYS agar [30] . Cellular pigments were extracted with acetone-methanol (7 : 2) [31] and determined spectrophotometrically using a UV/VIS-550 spectrophotometer (Jasco, Japan). Additional enzymatic activities and biochemical properties were examined using API ZYM and API 20NE strips (bioM erieux) following the manufacturer's instructions, except that cells to inoculate the strips were suspended in artificial seawater.
Cells of strain SM1355 T were Gram-negative and non-flagellated rods (Fig. S4) . Anaerobic growth, gliding motility and flexirubin-type pigment production of strain SM1355 T were not detected. Two absorption peaks at 453 and 480 nm, respectively, and no peaks above 600 nm were found in the absorption spectrum of the acetone-methanol extract of strain SM1355 T (Fig. S5) , indicating that it produced carotenoids but did not produce bacteriochlorophyll a. Additional morphological, physiological and biochemical characteristics are presented in the genus and species descriptions below. The characteristics that distinguished strain SM1355
T from closely related species in different genera of the family Flavobacteriaceae, such as temperature and NaCl concentration ranges and oxygen requirement for growth, gliding motility, nitrate reduction, abilities to hydrolyse and assimilate various substrates, API ZYM enzyme activities, major fatty acids and genomic DNA G+C contents, are shown in Table 2 . Thus, based on the phylogenetic analysis of 16S rRNA sequences, together with chemotaxonomic and phenotypic characterizations, strain [32] . †Data from Park et al. [33] . ‡Data from Jung et al. [34] .
SM155
T was considered to represent a novel species in a new genus in the family Flavobacteriaceae, for which the name Changchengzhania lutea gen. nov., sp. nov. is proposed. C (optimum at 20 C), at pH 6.0-8.5 (optimum at 7.5) and with 0.5-7 % NaCl (w/v, optimum with 1-2 %). Growth under microaerobic conditions is not observed. Cells are positive for hydrolysis of Tweens 20, 40 and 60 but negative for hydrolysis of DNA, L-tyrosine, starch or Tween 80. In API 20NE tests, cells are positive for acid production from glucose and aesculin hydrolysis but negative for nitrate reduction to nitrite, indole production, urease, gelatinase, arginine dihydrolase, b-galactosidase and assimilation of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetyl-glucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate or phenylacetic acid. In API ZYM tests, cells are positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase, but negative for lipase (C14), b-glucosidase, a-galactosidase, bgalactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities. Except for the major components of cellular fatty acids given in the genus description, moderate amounts (>5 % but <10 %) of iso-C 15 : 0 3-OH, iso-C 17 : 1 !9c, iso-C 17 : 0 3-OH, anteiso-C 17 : 1 !9c, C 17 : 0 2-OH and anteiso-C 15 : 1 A are also detected. Polar lipids comprise major amounts of phosphatidylethanolamine and one unidentified lipid and minor amounts of two unidentified aminolipids and phospholipid and one unidentified lipid.
DESCRIPTION OF
The type strain is SM1355 T (=JCM 30336 T =CCTCC AB 2014246 T ), isolated from Antarctic intertidal sediment. The genomic DNA G+C content of the type strain is 36.2 mol%. 
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